We studied the effects of 3-, 7-, and 1 O-year-old contour furrowing on Siddoway (1972) 
Contour furrowing, a mechanical range renovation treatment, has been used successfully to increase range herbage production (Branson et al., 1962; and Wein and West, 1971) . Branson et al. (1966) worked with seven different mechanical treatments and found that contour furrowing and broadbase furrowing increased herbage production more than the other methods. Hubbard and Smoliak (1953) found that, after 13 years, contour dikes were still beneficial in increasing herbage yields.
of salts from upper to lower depths in a 0-to 60-cm soil profile on contourfurrowed sites.
Contour furrowing has been used extensively by the Bureau of Land Management in eastern Montana and elsewhere to reduce runoff and erosion and to increase herbage production. Except for the work of Branson et al. (1966) , little information has been reported on the effects of this land treatment with time on edaphic factors. The objectives of our study were to determine the effects of contour furrowing on selected physical were used to determine water intake of soils (Haise et al., 1956) . Water level measurements were taken 1, 3, 8, 18, 33, 53, 83, 128 , and 188 minutes after water was initially applied to the soil in the inner ring. Black et al. (1965 a, b) .
Soil data from each site were statisti- tally analyzed using a split plot design with furrow, ridge, and check treatments as main plots and soil depth increments as nonrandom subplots. The 10% significance level was used in all analyses of variance.
RI
Vegetation was sampled in 1971 by clipping all growth from four to eight O.Sby 2-m quadrats. Samples were ovendried at 70°C before weighing and are expressed on this basis. All species except big sagebrush, pricklypear cactus, and clubmoss were sampled.
Results and Discussion Infiltration rates and total water intake measurements on contour-furrowed areas (both ridges and furrows) were higher than those on adjacent check areas on all three sites (Fig. 2) . According to observations of newly furrowed areas (Fig. l) , fracturing and loosening of the soil by contour furrowing should increase infiltration rates. However, the physical disturbance effect should decrease with time as settling, erosion, and vegetation exert their influence.
There were few measurable differences in bulk densities among soil samples from furrows, ridges, and check areas on all sites. However, on the 1967 site, bulk densities in the 0-to lo-cm depth in the ridges and under the furrows were 1.07 and 1.08 g/cm3 and were significantly less than the 1.32 g/cm3 found in the Oto lo-and 20-to 30-cm depths in the check areas. Since the 1967 site was the most recently furrowed (3 years old), the physical disturbance effect from contour furrowing is probably still present and will partly explain the lower bulk densities. Highest infiltration rates (Fig. 2 ) were found on the 1967 site and were associated with low bulk densities in addition to chemical differences discussed later. Rauzi and Kuhlman (196 1) and Branson et al. (1962) mention the influence of soil cracking on infiltration on similar soils. Although cracks in these clay soils become evident during dry periods, larger and more numerous soil cracks on contour-furrowed areas appear to be the result of differential soil water usage by the increase in forage production on the ridges. We found the highest initial infiltration rates on contour-furrowed areas where cracking was most prevalent.
Contour furrowing did not significantly affect pH and water soluble K, SO4 HCO, Cl, and CO, in the 0-to 60-cm soil profile (data not presented), but it did change the proportion of Ca, Mg, and Na in some of the IO-cm soil increments as is indicated by changes in sodium-adsorption-ratios.
S odiumadsorption-ratios from soil samples indicated contour furrowing reduced the sodium hazard in the upper soil depths (Table 2) . Sodium-adsorption-ratios in the furrows in the 0-to 20-cm depth on the 1960 site, in the 0-to 1 O-cm depth on the 1963 site, and in the 0-to 40-cm depths on the 1967 site were significantly less than the 20-to 40-, 20-to 30-, and 20-to 60-cm depths in the ridges and check on the respective sites. Although not always significant, sodiumadsorption-ratios in the upper depths in the furrows and ridges on all sites were generally lower than sodium-adsorptionratios in the upper depths in adjacent check areas. Reduction in sodium hazard was no doubt due to increased infiltration on contour-furrowed areas. Even though the physical effects of contour furrowing decreased with time, improved soil physical conditions apparently resulted from the reduction of sodium, thereby creating favorable infiltration characteristics.
Although soil salinity in the upper soil depths was not reduced in comparison to the check on any site, contour furrowing did affect movement of salts in the furrows (Table 2 ). Immediately after furrowing, soluble salts in the 0-to IO-cm depth in the furrows should have been about the same as the soluble salts in the 20-to 30-cm depth for the check areas. Results of our study show that salinity in the 0-to IO-cm depth in the furrows on all sites was significantly less than the salts in the 20-to 30-cm depth on the check areas. Leaching of salts from the upper soil depths in the furrows is due to increased infiltration from water retained in the furrows. Changes in physical and chemical characteristics of soil on contour-furrowed areas were small, but definite ameliorating trends were established. Permanent effects of contour furrowing on soil chemical and physical properties are not known at this time. However, results from this study show that contour furrowing on a panspot (Solonetzic) range site improved infiltration, reduced the sodium hazard, and increased herbage production for at least 10 years.
